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(3) Display device. 

@ A display device having a display screen of 
16:9 aspect ratio for displaying fully a video 
image of 4:3 aspect ratio without leaving a 
blank space and a display device having a 
display screen of 4 :3 aspect ratio for displaying 
fully a video image of 16 :9 aspect ratio without 
leaving a blank space are disclosed. The former 
device Includes at least one of the first circuitry 
for non-linearly expanding a horizontal display 
scale of the 4 :3 image being fully displayed to 
fill up the 16:9 screen, in right and left portions 
of the image relative to the horizontal center of 
the image as such that a rate of non-linear 
expansion is increased as a horizontal position 
within the image becomes distant from a hori- 
zontal center of the image, and second circuitry 
for non-linearly compressing a vertical display 
scale of the 4 :3 image being fully displayed to 
fill up the 16 : 9 screen, in upper and lower 
portions of the image relative to the vertical 
center of the image as such that a rate of 
non-linear compression is increased as a verti- 
cal position within the image becomes distant 
from a vertical center of the image. In the latter 
device, the horizontal scale is non-linearly com- 
pressed, and the vertical scale Is non-linearly 
expanded. 
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BACKGROUND OF THE INVENTION 
Field of the Inv ntion: 

The pr sent invention relates to a display d vie s 
having a display screen whose aspect ratio is 16:9 
and a display device having a display screen whose 
aspect ratio is 4:3 and, particularly, to a display de- 
vice in which a displaying method is improved such 
that it can display an image whose aspect ratio is dif- 10 
ferent from these aspect ratios of the display screen. 

De cription of the Related Art: 

Recently, a video screen having an aspect ratio 15 
of 16:9 which provides better presence than that ob- 
tainable by a conventional aspect ratio of 4:3 is devel- 
oped for such as high-d if inition TV reception, eta, and 
is becoming popular. With such recent tendency, a 
display device having display screen whose aspect 20 
ratio is 16:9 has become commercially available to 
display a video image having its aspect ratio of 16:9 
r a conventional video image having its aspect ratio 
of 4:3. Further, a display of video image having its as- 
pect ratio of 16:9 has been also attempted to be dis- 25 
played on a conventional display device having a dis- 
play screen having its aspect ratio of 4:3. That is, it 
has been tried to display, on a display screen of a dis- 
play device, a video image whose aspect ratio is dif- 
ferent from that of the display screen. 30 

When a video image whose aspect ratio is 4:3 is 
displayed on a display screen of 16:9 aspect ratio, any 
of the following three methods are conceivable: 

(1) An image of 4:3 aspect ratio is displayed on a 
center of a display screen having the aspect ratio 35 
of 16:9 by adjusting with a vertical length (height) 

of the image being matched wit h a vertical length 
of the screen, as shown in Fig. 1(A) so that the 
original aspect ratio of the image is maintained 
leaving unfilled areas at both sides of the screen. 40 
This is realized by deflecting the electron beam 
horizontally within a hatched range in Fig. 1(A) or 
time-compressing the video signal. 

(2) An image of 4:3 aspect ratio is displayed on a 
display screen having the aspect ratio of 1 6:9 by 45 
adjusting a horizontal length (width) of the image 
being matched with a horizontal length of the 
screen while an upper and lower edge portions of 

the image being cut off, as shown in Fig. 1(B). 
This is realized by deflecting electron beam vert- 50 
ically over a hatched range in Fig. 1(B). 

(3) An image of 4:3 aspect ratio is displayed on a 
display screen having the aspect ratio of 16:9 by 
adjusting a vertical length of the image so as to 
match the height oft he scr en and expanding lin- 55 
early a horizontal length f the image to ffll the 
screen as shown in Fig. 1(C). In this case, the 
original aspect ratio of the image is no longer 



maintained. 

On the other hand, when a video image of 
1 6:9 aspect ratio is displayed on a display screen 
of a display device, whose aspect ratio is 4:3. any 
of the following thre methods is conceivable: 

(4) An image of 16:9 aspect ratio is displayed on 
a center portion of a display screen having the as- 
pect ratio of 4:3 by adjusting a horizontal length 
of the image being matched with a horizontal 
length of the screen, as shown in Fig. 2(A) so that 
the aspect ratio of the image is maintained. This 
is realized by deflecting the electron beam verti- 
cally within a hatched range in Fig. 2(A). 

(5) An image of 16:9 aspect ratio is displayed on 
a display screen having the aspect ratio of 4:3 by 
adjusting a vertical length of the image being 
matched with a vertical length of the screen while 
a right and left portions of the image being cutoff, 
as shown in Fig. 2(B). This is realized by deflect- 
ing the electron beam horizontally over a hatched 
range in Fig. 2(B) or time-expanding the video 
signal. 

(6) An image of 16:9 aspect ratio is displayed on 
a display screen having the aspect ratio of 4:3 by 
adjusting a horizontal and a vertical length of the 
image being matched with horizontal and vertical 
lengths of the screen by linearly compressing the 
image horizontally and linearly expanding the im- 
age vertically to fill the screen as shown in Fig. 
2(C). 

Further, there is a video image of so-called vista 
size, which is transmitted as a 4:3 aspect ratio image 
signal, but its visible area has an aspect ratio of 1 6:9, 
such image may be displayed as it is within a screen 
of 4:3 aspect ratio as shown in Fig. 2(A), or such im- 
age may be displayed in such manner as shown in 
any of Figs. 2(B) and 2(C). 

However, these conceivable methods (1) to (6) 
have the following drawbacks: 

In the method (1) or (4) in which an image is dis- 
played on a part of a screen, the size of the displayed 
image is inevitably small. Further, since straight 
boundaries between the displayed image and an un- 
filled screen area (a pair of black belts) are visible, a 
raster distortion (if any) looks conspicuous. In addi- 
tion, when this display mode is used for a long period 
of time, a permanent difference in raster luminance 
between the used portion and the unused portion of 
the screen of a cathode ray tube, may develop as a 
"burnt screen". 

In the method (2) or (5), it is impossible to watch 
the cut-out portions of the image. 

In the method (3), an Image displayed is distorted 
since the original 4:3 imag is no longer maintained, 
instead, the original image is vertically compressed 
and horizontally expanded. 

This is also true for the method (6) in which the 
original 16:9 aspect ratio image is no longer main- 
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tained, instead, the original image is vertically ex- 
panded and horizontally compress d. 

SUMMARY OF THE INVENTION 

An object of the present invention is to eliminate 
the above mentioned drawbacks of the conceivable 
display devices. 

Another and specific object of the present inven- 
tion is to provide a display device comprising a display 
screen of 1 6:9 aspect ratio for displaying fully a video 
imag of 4:3 aspect ratio without leaving a blank 
space in the 16:9 screen, the display device further 
comprising at least one of: 

the first circuitry for non-linearly expanding a 
horiz ntaf display scale of the 4:3 image being fully 
displayed to fill up the 16:9 screen, in right and left 
port! ns of the image relative to the horizontal center 
f the image as such that a rate of non-linear expan- 
sion is increased as a horizontal position within the 
image becomes distant from a horizontal center of the 
image; and 

the second circuitry for non-linearly compress- 
ing a vertical display scale of the 4:3 image being fully 
displayed to fill up the 16:9 screen, in upper and lower 
portions of the image relative to the vertical center of 
the image as such that a rate of non-linear compres- 
sion is increased as a vertical position within the im- 
age becomes distant from a vertical center of the im- 
ag . In the latter device, the horizontal scale is non- 
linearly compressed, and the vertical scale is non-lin- 
arly expanded. 

Another object of the present invention is to pro- 
vkJ a display device comprising a display screen of 
4:3 aspect ratio for displaying fully a video image of 
1 6:9 aspect ratio without leaving a blank space in the 
4:3 screen, the display device further comprising at 
least one of: 

the first circuitry for non-linearly compressing 
a horizontal display scale of the 1 6:9 image being fully 
displayed to fill up the 4:3 screen, in right and left por- 
tions of the Image relative to the horizontal center of 
th Image as such that a rate of non-linear compres- 
sion is increased as a horizontal position within the 
image becomes distant from a horizontal center of the 
image; and 

the second circuitry for non-linearly expanding 
a vertical display scale of the 16:9 image being fully 
displayed to fill up the 4:3 screen, in upper and lower 
portions of the image relative to the vertical center of 
the image as such that a rate of non-linear expansion 
is increased as a vertical position within the image 
becomes distant from a vertical center f the imag . 

Still another object of the pres nt invention is to 
provid a display d vice comprising first circuitry hav- 
ing a display screen of 4:3 aspect ratio for displaying 
a visible picture of 16:9 aspect ratio being included as 
a part of image signal of 4:3 aspect ratio, the display 



device further comprising at least one of: 

the sec nd circuitry for non-linearly compr ss- 
ing a horizontal display scale of the visible picture be- 

5 ing fully displayed to fill up the 4:3 display screen, in 
right and left portions of the visible picture with re- 
spect to a horizontal center portion of the visible pic- 
ture in such a manner that a rate of non-linear com- 
pression is Increased as a horizontal position within 

10 the visible picture becomes distant from a horizontal 
center of the visible picture; and 

the third circuitry for non-linearly expanding a 
vertical display scale of the visible picture being fully 
displayed to fill up the 4:3 display screen, in upper 

15 and lower portions of the visible picture with respect 
to a vertical center portion of the visible picture in 
such a manner that a rate of non-linear expansion is 
increased as a vertical position within the visible pic- 
ture becomes distant from a vertical center of the visK 

20 ble picture. 

Other objects and further features of the present 
invention will be apparent from the following detailed 
description with respect to preferred embodiments of 
the invention when read in conjunction with the ao 

25 companying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 (A) through (C) illustrate a conceivable 
30 method for displaying a video image of 4:3 aspect 

ratio on a display device having a display screen 
having an aspect ratio of 16:9; 
Fig. 2 (A) through (C) illustrate a conceivable 
method for displaying a video image of 16:9 as- 
35 pect ratio on a display device having a display 

screen having an aspect ratio of 4:3; 
Fig. 3 shows a circuit diagram of a first embodi- 
ment of the present invention implementing a first 
display method for solving a problem in display- 
40 ing a video Image of 4:3 aspect ratio on the dis- 

play device having the display screen having the 
aspect ratio of 1 6:9; 

Fig. 4 (A) and (B) illustrate the first display meth- 
od for solving the problem in displaying the video 
45 image of 4:3 aspect ratio on the display device 

having the display screen having the aspect ratio 
of 16:9; 

Fig. 5 shows a relationship between a horizontal 
position and a display scale In the first display 
so method shown in Fig. 4; 

Fig. 6 shows a waveform of a horizontal deflec- 
tion current flowing through a horizontal deflec- 
tion coil in Fig. 3; 

Fig. 7 shows a circuit diagram of a s cond ern- 
es bodim nt of the present invention for r alizingthe 
first display method shown in Fig. 4 (A) and (B); 
Fig. 8 shows an inductance characteristic in rela- 
tion to a flowing current of a saturable coil shown 
in Fig. 7; 
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Fig. 9 shows a block circuit diagram of a third em- 
bodimentof the present inv ntion for realizing the 
first display method shown in Fig. 4; 
Fig. 10 sh ws waveforms for explaining the third s 
embodiment shown in Fig. 9; 
Fig. 11 shows a block circuit diagram of a fourth 
embodiment of the present invention implement- 
ing a second display method for solving the prob- 
lem in displaying the video image of 4:3 aspect ra- 10 
tio on the display device having the display 
screen having the aspect ratio of 16:9; 
Fig. 12 illustrates the second display method for 
solving the problem in displaying the video image 
of 4:3 aspect ratio on the display device having 15 
the display screen having the aspect ratio of 16:9; 
Fig. 13 shows a relationship between a vertical 
position and a display scale in the second display 
method shown in Fig. 12; 

Fig. 14 shows a waveform of a vertical deflection 20 
current flowing through a vertical deflection coil 
in Fig. 11; 

Fig. 15 illustrates a third display method for solv- 
ing the problem in displaying the video image of 
4:3 aspect ratio on the display device having the 25 
display screen having the aspect ratio of 16:9; 
Fig. 16 shows a circuit diagram of a sixth embodi- 
ment of the present invention implementing a 
fourth display method for solving the problem in 
displaying a video image of 16:9 aspect ratio on 30 
a display device having a display screen having 
the aspect ratio of 4:3; 

Fig. 17 illustrates the fourth display method for 
solving the problem in displaying the video image 
of 16:9 aspect ratio on the display device having 35 
the display screen having the aspect ratio of 4:3; 
Fig. 18 shows a relationship between a vertical 
position and a display scale in the fourth display 
method shown in Fig. 17; 

Fig. 1 9 shows a waveform of a vertical deflection 40 
current flowing through a vertical deflection coil 
In Fig. 16; 

Fig. 20 shows a block circuit diagram of a seventh 
embodiment of the present invention for realizing 
a fifth display method for solving the problem in 45 
displaying the video image of 16:9 aspect ratio on 
the display device having the display screen hav- 
ing the aspect ratio of 4:3; 
Fig. 21 illustrates the fifth display method for 
solving the problem in displaying the video image so 
of 16:9 aspect ratio on the display device having 
the display screen having the aspect ratio of 4:3; 
Fig. 22 shows a relationship between a horizontal 
position and a display scale in the fifth display 
method shown in Fig. 21; 55 
Fig. 23 shows a wav form of a horizontal d flec- 
tion current flowing through a horizontal deflec- 
tion coil In Fig. 20; and 

Fig. 24 illustrates a sixth display method for solv- 



ing the problem in displaying the video image of 
1 6:9 aspect ratio on the display device having the 
display screen having the aspect ratio of 4:3. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

An embodiment of the present invention will be 
described in detail with respect to the accompanying 
drawings. 

First to third display methods for solving the prob- 
lems in displaying a video image of 4:3 aspect ratio on 
a display screen having an aspect ratio of 16:9 and 
then embodiments for realizing these display meth- 
ods will be described with reference to Figs. 3 to 15. 

In the first display method for solving the prob- 
lems in displaying the video image of 4:3 aspect ratio 
on the display screen having the aspect ratio of 1 6:9, 
when the video image is displayed on the screen 1 0 f ' 
the vertical length of the image is adjusted to match 
the height of the screen 10, and a horizontal display 
scale of image, which corresponds to an instantane- 
ous horizontal scanning speed of electron beam of 
cathode ray tube, is increased with an increase of 
horizontal distance from a center of the screen , as ex- 
emplified by a displayed cross-hatch pattern shown in 
Fig. 4(A). In such a case, the original aspect ratio of 
the video image on the center area of the screen is 
maintained at substantially 4:3 although right and left 
portions of the image are deformed as shown by the 
example of monoscope signal (a test pattern) in Fig 
4(B). 

Fig. 5 shows a relationship between a horizontal 
position on a display screen and a horizontal display 
scale, that is, a length of display per unit time. In Fig. 
5, an ordinate indicates the display scale, that is, 
compression or expansion of the video image hori^ 
zontally, and an abscissa indicates a horizontal dis- 
tance from the center of the screen. The vertical 
length of the displayed image is adjusted to match the 
height of the screen similarly to the case shown in 
Fig. 1 (C). From Fig. 5, it is clear that the image on the 
display screen is horizontally compressed uniformly 
in a center portion of the display screen while being 
horizontally expanded in right and left portions there- 
of with the expansion rate being increased with the 
increase of distance from the center. 

As described, in the first display method, the vid- 
eo image having the aspect ratio of 4:3 is displayed 
substantially fully on the screen 10 having the aspect 
ratio of 16:9 by gradually expanding the displayed 
horizontal scale of the image with the expansion rata 
being increased with the increase of horizontal dis- 
tance from the center of the screen. 

[First Embodiment] 

A first embodiment of the present invention by 
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which the first display method mentioned above is re- 
alized will be described with reference to Fig. 3. In this 
mbodiment, a cathode-ray tube (not shown) is used 
as the video imag display device. The mbodiment s 
comprises a horizontal deflection output circuit includ- 
ing a horizontal output transistor 1, a damper diode 2, 
a resonance capacitor 3, a horizontal deflection coil 
4, a correction (for "S tt -shape waveform) capacitor 5 
and a flyback transformer or horizontal output trans- 10 
former 6. a correction capacitor 7 and a switch 8 for 
selectively connecting the correction (for "S"-shape 
wav form) capacitor 7 in parallel to the correction ca- 
pacitor 5. 

In Fig. 3, capacitance of the correction capacitor 1$ 
5 is selected such that, when an image is displayed 
on a display screen of the cathode ray tube by open- 
ing the switch 8 and suitably selecting a source vol- 
tage Vcc to be applied to the transformer 6, the hor- 
izontal length of the image is made to a certain de- 20 
sired size which may be similar to the case shown in 
Fig. 1 (C) or (A). 

Further, when it is desired to display the image in 
the manner shown in Fig. 4, the switch 8 is turned on 
and the source voltage Vcc is increased such that a 25 
display area in horizontal direction becomes substan- 
tially coincident with the display screen. Since, with 
the switch 8 being turned on, the correction capacitor 
7 is connected in parallel to the correction capacitor 
5 and thus a composite capacitance thereof is in- 30 
creased, a horizontal deflection current flowing 
through the horizontal deflection con 4 is modulated 
such that scanning speed of electron beam is in- 
creased with increase of horizontal distance from a 
center of the display screen as shown by a solid line 35 
in Fig. 6 thus the horizontal display scale is increased 
at both left and right end portions of the displayed im- 
ag - 

It should be noted that, since a deflection center 
of electron beam of the cathode ray tube is not coin- 40 
cident with a center of curvature of the screen which 
is rather substantially flat, the displayed image is ex- 
panded in both left and right portions thereof when 
th h rizontal deflection current flowing through the 
deflection coil 4 is linearly changed with respect to 45 
time.Therefore, in general, the change of the horizon- 
tal deflection current is limited at start and end por- 
tions f the horizontal scanning period as shown by a 
dotted line in Fig. 6. This maintains the linearity of the 
display scale of image in normal. 50 

In this embodiment, the display method shown In 
Fig. 1(C) for instance, and the display method shown 
in Fig. 4 are selectively realized by switching ON and 
OFF the correction capacitor 7 which is added t th 
correction capacitor 5 wit h the switch-ON. 55 

However, when it is required to realize only the 
display method shown in Fig. 4, it is enough to use 
only the correction capacitor 5 and preliminary select- 
ing a capacitance thereof to a value optimal for the 



display method shown in Fig. 4. Further, it is possible 
to use three correction capacitors connected to the 
circuit and selectively obtain any of the three display 
methods shown in Fig. 1(A), Fig. 1(C) and Fig. 4 by 
suitably switching the correction capacitors. 

[2nd Embodiment] 

A second embodiment of the present invention by 
which the first display method can be realized will be 
described with reference to Fig. 7. 

As shown in Fig. 7, like in the first embodiment, 
this embodiment 2 comprises a horizontal deflection 
output circuit including a horizontal output transistor 
1 , a damper diode 2, a resonance capacitor 3, a hor- 
izontal deflection coil 4, a correction capacitor 5 and 
a flyback transformer or horizontal output transformer 
6, but a saturable inductance coil 9 is newly connect- 
ed in series with the correction capacitor 5. The sat- 
urable inductance coil 9 has a characteristics shown 
in Fig. 8. That is, its inductance L is reduced with an 
increase of horizontal deflection current flowing 
therethrough. 

The inductance of the saturable coil 9 is large dur- 
ing a horizontal scanning period corresponding to the 
center portion of the screen where the horizontal de- 
flection current is small, and the inductance is small 
during periods corresponding to both side portions of 
the screen where the horizontal deflection current is 
large. Therefore, as shown in Fig. 6, a variation of the 
deflection current at the center portion of the screen 
is limited while the deflection current varies largely in 
the side portions. Thus, the display scale in horizontal 
direction is increased with respect to that of the cen- 
ter portion, the increasing rate being larger with the 
increase of distance from the center. 

[3rd Embodiment] 

A third embodiment of the present invention by 
which the first display method can be realized will be 
described with reference to Fig. 9. In this embodi- 
ment the first display method is realized by modulat- 
ing a time axis of a video signal to be displayed such 
that the time axis is compressed in a center portion 
of the display screen and expanded in both side por- 
tions thereof, whfle keeping a total horizontal scan- 
ning time which corresponds to the horizontal display 
length to be unchanged. 

As shown in Fig. 9, this embodiment 3 comprises 
switches 11 and 14 and a parallel circuit composed of 
line memories 12 and 13 disposed between the 
switches 11 and 14. A video signal is inputted to either 
of the line memories 12 or 13 by the switches 11 and 
14. The vide signal to be inputted to the switch 11 is 
one of the Y (luminance) signal as shown In Fig. 
1 0(A), a color difference signal R-Y and a color differ- 
ence signal B-Y. Therefore, in order to process these 
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three signals, three of the circuit shown in Fig. 9 are 
practically required. The switch 11 is switched very 
horizontal line to write the video signal in the line 
memories 1 2 and 1 3 alternately at a timing of a write s 
clock having a constant frequency. The write clock 
may be. for example, the so-called 4fsc clock whose 
frequency is 4 times the frequency of color sub-carri- 
er. The switch 14 is switched every horizontal line to 
read a content of the line memories alternately with 10 
a read clock which is FM modulated such that, as 
shown in Fig. 10(C), its frequency is low in both the 
starting and ending portions of one horizontal scan- 
ning line and high in a center portion thereof. Thus it 
is possible to make the horizontal display scale as 15 
shown in Fig. 5 similarly to the first embodiment 

[4th Embodiment] 

A second display method for solving the problem 20 
in displaying a video image having the aspect ratio of 
4:3 on a display screen having the aspect ratio of 
16:9, Is to compress the vertical display scale, which 
corresponds to an instantaneous vertical scanning 
speed of electron beam of the cathode ray tube, with 25 
a compression rate being larger with an increase of 
vertical distance from the center of the screen as 
shown by a cross-hatch pattern in Fig. 12. In this 
case, the horizontal width of the image is expanded 
linearly to fHI the screen 10 as shown in Fig. 1(C), and 30 
a portion of the image in the center portion of screen 
10 can be displayed with its aspect ratio of 4:3 being 
substantially kept, on the other hand, upper and lower 
portions of the image are deformed. 

Fig. 13 shows a relation between the vertical pos- 35 
ition and the vertical display scale of image (displayed 
length per unit time) on the display screen. That is, 
the ordinate indicates a variation of the display scale 
and the abscissa indicates the vertical distance from 
the center of the display screen. The horizontal length 40 
of the image is linearly expanded to fill the screen, 
which corresponds to the state shown In Fig. 1(C). 

It is clear from Fig. 13 that the displayed vertical 
scale of image Is slightly increased in the center por- 
tion of the screen and compressed gradually with an 45 
increase of vertical distance from the center in both 
up and down directions of the screen. Thus, in the 
second display method, the video image having the 
aspect ratio of 4:3 is displayed on the display screen 
having the aspect ratio of 16:9 by compressing the 50 
vertical display scale in the upper and lower portions 
of the image with respect to the center portion there- 
of. 

A4th embodiment of the present invention forre- 
alizing the second display method will be described 55 
with reference to Fig. 11, in which a cathode ray tube 
(not shown) Is used as a video image display device. 
In Fig. 11, the embodiment comprises a vertical de- 
flection circuit including a reference sawtooth wave 



generator circuit 21, a vertical drive circuit 22, a vert- 
ical output circuit 23, a vertical deflection coil 24, an 
A.C. component detection circuit 25 and a D.C. com- 
ponent detection circuit 26 and a linearity correction 
circuit 27 composed of diodes and resistors as shown. 

In Fig. 11, the reference sawtooth wave genera- 
tor circuit 21 is supplied with a vertical synchronizing 
signal and outputs a sawtooth wave. The sawtooth 
wave is supplied to the vertical drive circuit 22 whose 
output is supplied to the vertical output circuit 23. A 
D.C. component of an output voltage of the vertical 
output circuit 23 is detected by the D.C. component 
detection circuit 26 and is supplied to the vertical 
drive circuit 22 as a feedback signal and the A.C. com- 
ponent of an output current of the vertical output cir- 
cuit 23 is detected by the A.C. component detection 
circuit 25 and is supplied to the vertical drive circuit 
22 as another feedback signal. 

The output of the A.C. component detection cir- 
cuit 25 takes the form of the sawtooth wave whose 
upper and lower portions are sliced by the diodes of 
the linearity correction circuit 27 as shown in Fig. 11. 
Therefore, the vertical deflection current flowing 
through the vertical deflection coil 24 is modulated as 
such that the scanning speed of electron beam of the 
cathode ray tube is reduced in the upper and lower 
portions of the display screen as shown by a solid line 
in Fig. 14, thus the displayed vertical display scale in 
these portions is compressed at the upper and lower 
portions. 

As a modification of this embodiment 4, the wa- 
veform of the vertical reference sawtooth wave is 
generated by an integrated circuit, and is arbitrary 
changed by control data. In such a case, the integrat- 
ed circuit is connected to a microcomputer through a 
bus line and the waveform of the vertical deflection 
current is controlled by the micro-computer to pro- 
duce the vertical deflection current such as shown in 
Fig. 14. That is the vertical deflection current is pro- 
duced by the so-called bus control. Further, it is pos- 
sible to obtain the characteristics shown in Fig. 13 by 
writing a video signal in a memory (frame memory) 
device and reading it by time axis modulation as in the 
third embodiment for realizing the first display meth- 
od. 

[5th Embodiment] 

Athird display method for solving the problem in 
displaying the video image having the aspect ratio of 
4:3 on the display screen having the aspect ratio of 
1 6:9 is to expand the horizontal display scale of image 
with the expansion rate increasing with the increase 
of distance from th center of the sere n 10 and to 
compress the vertical display scale with the com- 
pression rate being larger with the increase of vertical 
distance from the center of the screen 10 as shown 
by a cross-hatch pattern in Fig. 15. This can be real- 
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ized by combining the circuit forthe first display meth- 
od shown in Fig. 3 or 9 and the circuit for the s cond 
display method shown in Fig. 11 . 

It should b noted that the first second and third s 
display methods can be combined with the conceiv- 
able display methods shown in Fig. 1. 

In the examples of display of the cross-hatch pat- 
tern shown in Figs. 4, 12 and 15, an upper and lower 
portions or right and left portions of the image on the 10 
display screen 10 are considerably distorted. How- 
ever, an important portion of the displayed image in 
the central area of the display screen which is about 
80 % of a total display area thereof, is maintained sub- 
stantially normal of its aspect ratio of 4:3, therefore, 1 s 
such distortions caused at rim portions of the image 
can easily be overlooked thus are insignificant. 

Further, when the horizontal display scale is ex- 
panded at both end portions of image with respect to 
the center portion thereof as in the first display meth- 20 
od, it is possible to give the viewer a feeling of per- 
sp ctive view due to the fact that the central portion 
of th image is relatively compressed with respect to 
the both end portions thereof. 

Next, fourth to sixth display methods for solving 25 
a problem in displaying a video image having an as- 
pect ratio of 1 6:9 on a display screen having an aspect 
ratio f 4:3 and embodiments for realizing these dis- 
play methods will be described with reference to Figs. 
16 to 24. 30 

[6th Embodiment] 

The fourth method for solving the problem in dis- 
playing the video image having the aspect ratio of 35 
1 6:9 on the display screen whose aspect ratio of 4:3 
of the display device, is to expand a vertical display 
scale of upper and lower portions of image with re- 
spect to a center portion of the image with an expan- 
sion rate being increased with an increase of vertical 40 
distance from the center as shown by the cross-hatch 
pattern in Fig. 17. In this case, although the upper 
and I wer portions of the image on a screen 30 are 
distorted, the the aspect ratio of the image in the cen- 
ter portion thereof is maintained at substantially 1 6:9. 45 

Fig. 18 shows a relation between a vertical pos- 
ition and a vertical display scale of image (displayed 
length per unit time) on the display screen. That is, an 
ordinate indicates the display scale and an abscissa 
indicates a vertical distance from the center of the so 
screen. The horizontal length of the image Is linearly 
adjust d to fill the screen, which corresponds to the 
state shown in Fig. 2(C). It is clear from Fig. 18, that 
the vertical display ecaJe of imag is compressed 
substantially constant in th center portion ftheim- 55 
ag and expanded gradually with the expansion rate 
being increased with the increase of vertical distance 
from the center. Thus, the fourth display method per- 
forms to display the video Image having the aspect 



ratio of 16:9 on the whole area of the display screen 
having the aspect ratio of 4:3 by relatively expanding 
the vertical display seal of the upper and lower por- 
tions of the image with respect to the center portion. 

A circuit construction for realizing the above men- 
tioned fourth display method will be described with 
reference to Fig. 16. In this embodiment 6, the video 
image display device comprises a cathode ray tube 
(not shown). This circuit uses a vertical deflection cir- 
cuit similar to the one in the circuit shown in Fig. 11 
used to realize the second display method shown in 
Fig. 12. 

The vertical deflection circuit in this embodiment 
6 comprises a reference sawtooth wave generator cir- 
cuit 31 , a vertical drive circuit 32, a vertical output cir- 
cuit 33, a vertical deflection coil 34, a deflection cur- 
rent detecting resistor 35 and linearity correction cir- 
cuits 36 and 37. The linearity correction circuit 36 
comprises a D.C. component detection circuit. 

Since a deflection center of electron beam of the 
cathode ray tube is not coincident with a center of cur- 
vature of the screen which is rat her substantially flat, 
the displayed image is expanded in both top and bot- 
tom portions thereof when the vertical deflection cur- 
rent flowing through the deflection cofl 34 is linearly 
changed with respect to time. Therefore, in general, 
the change of the vertical deflection current is limited 
at start and end portions of the vertical scanning per- 
iod as shown by a dotted line In Fig. 1 9. This maintains 
the linearity of the display scale of frnage in normal. 

in the vertical deflection circuit of this embodi- 
ment 6 shown in Fig. 16, the display characteristics 
shown in Fig. 17 is realized by adjusting a capaci- 
tance of a capacitor constituting the linearity correc- 
tion circuit 36 and adjusting a dividing ratio of voltage 
dividing resistor constituting the linearity correction 
circuit 37 to thereby reduce an amount of correction 
of the linearity correction circuits 36 and 37 so that 
vertical deflection current flowing through the verti- 
cal deflection coil 34 becomes closer to a linear line 
shown by a solid line in Fig. 19. 

[7th Embodiment] 

A fifth display method for solving the problem in 
displaying the video image having the aspect ratio of 
16:9 on the display screen 30 whose aspect ratio is 
4:3, is to compress a horizontal display scale of right 
and left portions of the image with respect to a center 
portion thereof with the compression rate being in- 
creased with the increase of horizontal distance from 
the center, as shown by the cross-hatch pattern in 
Fig. 21. In this case, although right and left portions 
of th lmag n th screen 30 are distort d, the as- 
p ct ratio of th image in the center portion of the 
sere n is maintained at substantially 16:9. 

Fig. 22 shows a relation between a horizontal 
position and a horizontal display scale of image (dis- 
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played length per unit time). That is, an ordinate indi- 
cates the horizontal display scale and an abscissa in- 
dicates a horizontal distance from the center of the 
screen. The vertical length of the image is linearly ad- s 
justed to fill the screen, which corresponds to the 
state shown in Fig. 2(C). It is clear from Fig. 22, that 
the horizontal display scale of image is expanded 
substantially constant in the center portion of the im- 
age and compressed gradually with the compression 1 o 
rate being increased with the increase of the horizon- 
tal distance from the center the screen. Thus, the fifth 
display method performs to display the video image 
having the aspect ratio of 16:9 on the whole area of 
th display screen having the aspect ratio of 4:3 by 15 
relatively compressing the horizontal display scale 
with respect to the center portion of the image. 

A circuit construction for realizing the above men- 
tioned fifth display method will be described with ref- 
erence to Fig. 20. In this embodiment 7, the video im- 20 
age display device comprises a cathode ray tube (not 
shown). This circuit uses a horizontal deflection out- 
put circuit similar to the one in the circuit construction 
shown in Fig. 3 used to realize the first display meth- 
od shown in Fig. 4. 25 

The horizontal deflection output circuit comprises 
a horizontal output transistor 41, a damper diode 42, 
a resonance capacitor 43, a horizontal deflection coil 
44, an S-correction capacitor 45, a flyback transfor- 
mer (or horizontal output transformer) 46, an S-cor- 30 
rection capacitor 47 and a switch 48 for selectively 
connecting the S-correction capacitor 47 in parallel to 
th S-correction capacitor 45. 

As mentioned previously for the vertical deflec- 
tion, when a horizontal deflection current is linearly 35 
changed, both end portions of the displayed image 
are expanded relatively to the center portion thereof. 
In order to maintain the visible horizontal linearity, a 
variation of the horizontal deflection current is limited 
at start and end portions of the horizontal scanning 40 
period as shown by a dotted line in Fig. 23. 

In Fig. 20, a total capacitance of the S-correction 
capacitors 45 and 47 is selected as such that, when 
the Image is displayed on the display screen as 
shown in Fig. 2(C) by closing the switch 8 and suitably 45 
selecting a source voltage Vcc to be applied to the 
transformer 6, so that the horizontal length of the im- 
age is adjusted to fill the screen. Further, when it is 
desired to display the image such as shown in Fig. 21 , 
the switch 8 is made open. By this, the total capaci- so 
tance of S-correction capacitor is reduced and a hor- 
izontal deflection current flowing through the hori- 
zontal deflection coil 44 is modulated such that its va- 
riation at the start and end portions of scanning per- 
iod is further limit d as shown by a solid line in Fig. es 
23, realizing the display characteristics shown in Fig. 



[8th Embodiment] 

A sixth display m thod for solving the problem in 
displaying the video image having the aspect ratio of 
16:9 on the display screen 30 whose aspect ratio of 
4:3 of the display device is to expand the vertical dis- 
play scale of upper and lower portions of the image 
with respect to the center portion thereof with the ex- 
pansion rate being increased with the increase of 
vertical distance from the center as shown by the 
cross-hatch pattern in Fig. 24 and to compress the 
horizontal display scale of right and left portions of 
the image with respect to the center portion of the im- 
age with the compression rate being increased with 
the increase of horizontal distance from the center. 
This is achieved by combining the circuit for realizing 
the fourth display method shown in Fig. 16 and the 
circuit for realizing the fifth display method shown in 
Fig. 20. 

It should be noted that the fourth, fifth and sixth 
display methods for solving the problem in displaying 
the video image having the aspect ratio of 1 6:9 on the 
display screen having the aspect ratio of 4:3 can be 
combined with the conventional display method 
shown in Fig. 1. 

Further, the fourth, fifth and sixth display meth- 
ods can be applied to display the so-called vista size 
video image whose visible picture has a 16:9 aspect 
ratio, by expanding the vista image vertically filling 
the normally unused blank areas of the screen. 

As shown by the cross-hatch pattern shown in 
Figs. 17, 21 and 24, right and left portions or upper 
and lower portions of the video image are distorted. 
However, an important portion of the displayed image 
in the central area of the display screen which is 
about 80 % of a total display area thereof, is main- 
tained substantially normal of Its aspect ratio of 4:3, 
therefore, such distortions caused at rim portions of 
the image can easily be overlooked thus are insignif- 
icant 

The display device having the display screen 
whose aspect ratio is 16:9 or 4:3 is not limited to an 
image display device using a cathode ray tube and is 
applicable to liquid crystal display devices, plasma 
display devices or to image projection systems etc. by 
non-linearly, i.e. partially expanding or compressing 
their deflection scales vertically or horizontally or 
both. The described embodiments can, of course, be 
modified in various manners without departing from 
the true scope of the present invention. 

As described in the foregoing, according to the 
present invention, in displaying a video image of 4:3 
aspect ratio on a display device of 16:9 aspect ratio, 
a horizontal display scale of the image Is expanded 
partially in right and left portions of th imag with re- 
spect to a horizontal center portion thereof with the 
xpansion rate being Increased with an increase of 
distance from the horizontal center of the screen, or 
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a vertical display scale of the image is partially com- 
pressed in up per and lower portions of the image with 
respect to a vertical center portion thereof with the 
compression rate being increased with an increase of s 
distance from the vertical center of the screen. 

Therefore, it is possible to display the video im- 
age having its aspect ratio of 4:3 substantially on the 
whol area of the display screen having the aspect ra- 
tio of 16:9 without loss of the image maintaining its 10 
original aspect ratio in the center portion of the 
screen. 

Further, in displaying a video image of 16:9 as- 
pect ratio on a display device of 4:3 aspect ratio, a 
v rtica! display scale of the image is partially expand- 15 
ed in upper and lower portions of the image with re- 
spect to a vertical center portion thereof with the ex- 
pansion rate being increased with an increase of dis- 
tance from the horizontal center or a horizontal dis- 
play scale of image is partially compressed on right 20 
and left portions of the image with respect to the hor- 
izontal center portion thereof with the compression 
rate being increased with an increase of distance from 
the horizontal center of the screen. Therefore, it is 
possible to display the video image having the aspect 25 
ratio of 1 6:9 substantially on the whole area of the dis- 
play screen having the aspect ratio of 4:3 without loss 
f image and maintaining its original aspect ratio in 
the center portion of the screen. 

30 

Claims 

1 . A display device comprising first means having a 
display screen of 1 6:9 aspect ratio for displaying 35 
a video image of 4:3 aspect ratio, said display de- 
vice further comprising at least one of: 

second means for non-linearly expanding 
a horizontal display scale of said video image be- 
ing fully displayed to fill up said display screen, in 40 
right and left portions of said video image wit h re- 
spect to a horizontal center portion of said video 
image in such a manner that a rate of non-linear 
expansion is increased as a horizontal position 
within said video image becomes distant from a 45 
horizontal center of said video image; and 

third means for non-linearly compressing 
a vertical display scale of said video image being 
fully displayed to fill up said display screen, in up- 
per and lower portions of said video image with so 
respect to a vertical center portion of said video 
image in such a manner that a rate of non-linear 
compression is increased as a vertical position 
within said vid o image becomes distant from a 
vertical center of said video image. 55 

2. A display device comprising first means having a 
display screen of 4:3 aspect ratio for displaying a 
video Image of 16:9 aspect ratio, said display de- 



vice further comprising at least one of: 

second means for non-linearly compress- 
ing a horizontal display scale of said video image 
being fully displayed to fill up said display screen, 
in right and left portions of said video image with 
respect to a horizontal center portion of said vid- 
eo image in such a manner that a rate of non-lin- 
ear compression is increased as a horizontal pos- 
ition within said video image becomes distant 
from a horizontal center of said video image; and 
third means for non-linearly expanding a 
vertical display scale of said video image being 
fully displayed to fill up said display screen, in up- 
per and lower portions of said video image with 
respect to a vertical center portion of said video 
image in such a manner that a rate of non-linear 
expansion is increased as a vertical position with- 
in said video image becomes distant from a vert- 
ical center of said video image. 

3. A display device comprising first means having a 
display screen of 4:3 aspect ratio for displaying a 
visible picture of 16:9 aspect ratio being included 
as a part of image signal of 4:3 aspect ratio, said 
display device further comprising at least one of: 

second means for non-linearly compress- 
ing a horizontal display scale of said visible pic- 
ture being fully displayed to fill up said display 
screen, in right and left portions of said visible 
picture with respect to a horizontal center portion 
of said visible picture in such a manner that a rate 
of non-linear compression is increased as a hor- 
izontal position within said visible picture be- 
comes distant from a horizontal center of said 
visible picture; and 

third means for non-linearly expanding a 
vertical display scale of said visible picture being 
fully displayed to fill up said display screen, in up- 
per and lower portions of said visible picture with 
respect to a vertical center portion of said visible 
picture In such a manner that a rate of non-linear 
expansion is increased as a vertical position with- 
in said visible picture becomes distant from a 
vertical center of said visible picture. 

4. A display device claimed in claim 1 , wherein said 
second means comprises a horizontal deflection 
circuit 

5. A display device claimed in claim 1, wherein said 
third means comprises a vertical deflection cir- 
cuit 

6. A display device claimed in claim 2, wherein said 
s cond means compris s a horizontal deflection 
circuit. 

7. A display device claimed in daim 2, wherein said 
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third means comprises a vertical deflection cir- 
cuit 

8. A display device claimed in claim 3, wherein said s 
second means comprises a horizontal deflection 
circuit. 

9. A display device claimed in claim 3, wherein said 
third means comprises a vertical deflection cir- w 
cuit. 
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@) Display device. 

@ A display device having a display screen of 
16:9 aspect ratio for displaying fully a video 
image of 4 :3 aspect ratio without leaving a 
blank space and a display device having a 
display screen of 4 :3 aspect ratio for displaying 
fully a video image of 16 :9 aspect ratio without 
leaving a blank space are disclosed. The former 
device includes at least one of the first circuitry 
for non-linearly expanding a horizontal display 
scale of the 4 :3 image being fully displayed to 
fill up the 16:9 screen, in right and left portions 
of the image relative to the horizontal center of 
the image as such that a rate of non-linear 
expansion is increased as a horizontal position 
within the image becomes distant from a hori- 
zontal center of the image, and second circuitry 
for non-linearly compressing a vertical display 
scale of the 4 :3 image being fully displayed to 
fill up the 16: 9 screen, in upper and lower 
portions of the image relative to the vertical 
center of the Image as such that a rate of 
non-linear compression is increased as a verti- 
cal position within the image becomes distant 
from a vertical center of the image. In the latter 
device, the horizontal scale is non-linearly com- 
pressed, and the vertical scale is non-linearly 
expanded. 




Flg.4 (A) 



Fig.4 (B) 



Ul 



Jouve. 18. rue Saint-Denis, 75001 PARIS 



EP 0 567 301 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 93 30 3063 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



A 
A 
A 



A 
A 



Citation of document with indication, where appropriate, 
of relevant passages 



EP-A-0 082 953 (LOEWE OPTA GMBH) 

* page 3, line 9 - line 31; figure 1 * 

EP-A-0 416 619 (NIPPON H0S0 KYOKAI) 

* column 3, line 25 - line 42; figure 1 * 

PATENT ABSTRACTS OF JAPAN 

vol. 13. no. 46 (E-711) 2 February 1989 

& JP-A-63 240 279 (MATSUSHITA) 5 October 

1988 

* abstract * 

US-A-4 605 952 (POWERS) 

* column 4, line 1 - line 10 * 

W0-A-91 19378 (THOMSON CONSUMER 
ELECTRONICS) 

* page 5, line 33 - page 6, line 9 * 



t present search report has been drawn up for all Hiiitw 



THE HAGUE 



Dste of awvleuoa eftkt iter* 

10 June 1994 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPIJCATION (IntCLS) 



1-4,6,8 

1-3 

1-3 



H04N3/30 
H04N5/44 



1-3 
1-3 



TECHNICAL FIELDS 
SEARCHED (InUCtS) 



H04N 



CATEGORY OF CITED DOCUMENTS 



Bequet, T 



X : particularly relevant if ttien alone 

V : particularly relevant tf combine* with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : Intermediate document 



T : theory or principle underMng the Invention 
E : earlier patent document, but published on. or 

after the filing date 
D : document dted la the application 
L : document dted for other reasons 

A : member of the same patent family, corresponding 
document 



